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Claim Objections 

Claims 1 objected to because of the following informalities: The word "term" as 
used multiple times in the claim limitations is unclear as to its relation to the nozzle. 
From the specification, paragraph 4 states that nozzles can either be blocked or merely 
defective in terms. Thus, the examiner will use the definition of term as being 
equivalent to blocked or defective. If this is the incorrect understanding of the word, 
please provide appropriate documentation to define the word term as used in the 
application. 

Claims 30, 31 and 32 are objected to under 37 CFR 1 .75(c) as being in improper 
form because a multiple dependent claim cannot depend on other multiple dependent 
claims. See MPEP § 608.01 (n). Accordingly, the claims 30, 31 and 32 not been further 
treated on the merits. 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

I. Claim 13 is rejected under 35 U.S.C. 102(b) as being anticipated by Hines (U.S. 
Patent No. 6,034,782) 



1. Claim 13 
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• adjusting a relationship between input image values and corresponding 
average halftone output values using an error diffusion table. 

• Hines discloses in Fig. 2 and column 3, lines 33-37 that Fig. 2 shows "...a flow 
chart of.. .a cable test routine in an inkjet printer which uses a downloaded error 
diffusion table to convert a multi image to a half-tone image." 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
. invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

II. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Hickman (U.S. Patent No. 4,963,882). 

The Hickman reference discloses a printing technique that uses multiple nozzles to print 
a single pixel of an image. 

2. Claim 1 

• biasing, for each first image value associated with a first nozzle, at least 
one second image value associated with another nozzle, said biasing being 
dependent upon said first image value and a term for said first nozzle; 
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• Hickman discloses in Fig. 7, Fig. 8 and column 8, lines 41-63 a method for 
compensating for a defective nozzle . In particular, in lines 50-52, Hickman 
discloses that "[t]wo dots are deposited on each pixel location, each droplet being 
ejected from a different nozzle ." Although Hickman does not explicitly state the 
image value (as understood by the examiner to mean the intensity or density of 
ink drops on a dot or pixel) of the pixels of the blank row, one would understand it 
would be zero since there was no ink deposited by the defective nozzle. 

• Regarding the term, Hickman discloses above that the first nozzle, is a 

defective nozzle 

• and printing the image in accordance with the biased image values, said 
biasing reducing print artefacts otherwise caused by the one or more 
defective nozzles. 

• In the same lines as mentioned above, Hickman disclosed that the blank line 
(artifact) is effectively covered by ink. Also, see Fig. 9 and column 8, lines 64-67 
and column 9, lines 1-10 for further discussion of the effectiveness of Hickman's 
compensation technique. 

3. Claim 2 

A method according to claim 1, 

• the term for said first nozzle provides a measure of one of effectiveness 
and defectiveness of said first nozzle. 
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• As stated above in the claim 1 rejection, Hickman discloses that the first nozzle 
is a defective nozzle. 

4. Claim 3 

A method according to claim 1, said biasing comprises the sub-step of: 

• redistributing one of part of said first image value and all of said first image 
value to one or more image values associated with immediately 
neighbouring nozzles of a same colour. 

• Regarding claim 3, the examiner assumes that all of the first image value is 
redistributed since the redistributing of one of part and then all of said first image 
value is the same as simply saying redistributing all of said first image value. 

• Hickman discloses in column 2, lines 25-39 "...a process for depositing two dots 
of a single colorant onto a printing medium at a single selected pixel 
location... [includes] a first colorant delivery nozzle and a second colorant delivery 
nozzle ..." Furthermore, in column 4, lines 50-54, Hickman discloses that "...if an 
individual nozzle fails, the dot to be printed by that nozzle will still be printed Tbvl 
the second nozzle assigned to a droplet at the selected location ..." Although 
Hickman makes no indication of the proximity of the nozzles to each other, it 
would make sense for them to be close together since they are printing at the 
same location. 



5. Claim 4 
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• an extent of image value redistribution is dependent upon an allowed 
operating range of the one or more image values associated with said 
immediately neighbouring nozzles. 

• Using the Hickman reference, the extent of the redistribution would be 
understood to be 100% since a defective nozzle does not produce any ink at all. 
The neighboring or second nozzle that is supposed print at the same location 
would instead print a dot, effectively depositing all of the ink that is supposed to 
be at that particular location or pixel. Since the second nozzle is supposed to 
make the same dot at the same location, one would understand the operating 
range of both nozzles are the same. 

For example, the abstract discloses that "... multiple droplets of colorant of 
the same color are deposited upon a single pixel location from two different 
nozzles ." Each droplet creates a certain image value upon the printing medium, 
and when one is effective, the entire image value at that point would be created 
from the non-defective nozzle. 

6. Claim 5 

• said allowed operating range of said image values is between 0% and 
100%, wherein 100% represents a maximum intensity for unbiased image 
values. 

• As mentioned in the claim 1 rejection above, the failure of a nozzle leads to a 
deposit of no ink (0% image value). Further a working nozzle would deposit a 
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droplet of ink onto a print medium (assumed to be 100% image value since for 
an unbiased value, there is no need for compensation for a defective nozzle) 

III. Claims 6-9 rejected under 35 U.S.C. 103(a) as being unpatentable over Hickman 
(U.S. Patent No. 4,963,882) in view of Suzuki et al (U.S. Patent No. 6,036,300) 

The Suzuki et al reference discloses an image recording apparatus using multi- 
scanning to print images to eliminate artifacts produced by defective nozzles. 

7. Claim 6 

A method according to claim 4, 

• whereby said allowed operating range of said image values is between 0% 
and 200%, wherein 100% represents a maximum intensity for unbiased 
image values, and 200% represents a super-intensity for biased image 
values. 

• Although the Hickman reference discloses (as seen in the rejection to claim 5 
above) that the nozzles in his invention will either deposit or not deposit a drop 
depending on the defectiveness of the nozzle, it does not disclose that the 
ejection of the ink can exceed 100% density. 

The Suzuki et al reference disclosed the idea of using other nozzle(s) to 
compensate for defective nozzles as well. In addition, in column 18, lines 18-27, 
Suzuki et al discloses that "...the maximum recording density becomes 1 .5 when 
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the maximum value of the image data is FFH." Although 1.5 is an indication of 
150%, it is clear that one can simply increase this amount by setting a threshold 
at a higher value (i.e. 2 or 200%) 

Since both references are in the art of printing and image correction, it 
would be obvious to one of ordinary skill in the art at the time of invention to allow 
Hickman's invention to have nozzles that print at above 100% intensity. The 
motivation would be to have more image evenness since printing 200% intensity 
dots from one nozzle could is effectively the same as printing two 100% intensity 
dots from different nozzles. 



8. Claim 7 

A method according to claim 1, 

• whereby said biasing comprises the sub-steps of: increasing an image 
value associated with a corresponding nozzle of another colour. 

• The Hickman reference discloses in column 3, lines 59-62 that "[d]ots of 
secondary colors are formed by overprinting two dots of primary colors, wherein 
each dot is printed using two or more droplets of each primary color, each droplet 
being from a different nozzle. " This means that a dot of a secondary color has a 
total of at least four nozzles associated with it (two drops from two different 
nozzles of a first primary color plus two drops from two nozzles of a second 
primary color). However, the Hickman reference does not indicate that the 
intensity of the drops could increase above 100%. 
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As mentioned above in the rejection to claim 6, the Suzuki reference 
disclosed that the maximum density of an ejected drop could reach 1 .5 or 150% 
density. If one of the nozzles were to fail, then two drops of a primary color 
would be deposited and one drop of the other primary color would be deposited 
according to the Hickman reference. If the ability to print at 1 50% density of the 
other primary color that only has one dot instead of two, the degradation of the 
dot being printed would be even less significant. As mentioned above in the 
rejection to claim 6, both reference are in the same art and endeavor areas, and 
the improvement would enable less image degradation. 

9. Claim 8 

A method according to claim 1, whereby said biasing comprises the sub-steps of: 

• redistributing one of part of said first image value and all of said first image 
value associated with said first nozzle to one or more image values 
associated with immediately neighbouring nozzles of a same colour; 

• This limitation was addressed in the rejection to claim 3 above. 

• and increasing an image value associated with a corresponding nozzle of 
another colour, said increase being dependent upon a residual image value 
of said first nozzle after said redistribution step. 

• The residual value of the first nozzle (defective) would be 0 since all of the said 
first image value is redistributed (see rejection to claim 3 above for explanation). 
This limitation is also addressed in the rejection to claim 7. 
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10. Claim 9 

A method according to claim 6 comprising, prior to printing the image, the sub- 
step of: 

• mapping the biased image values from a biased image value range of 0% to 
200%, to a range of 0% to 100%. 

• The goal of the mapping process is to reduce the complexity in the unevenness 
correction process as stated in line 22 of page 18 of the specification. 

• The Suzuki reference discloses in column 18, lines 58-62 that "... the image data 
is multiplied by 1/1.1 (=0.91) [because the density of the printed dot is 10% too 
dense as explained in column 18, lines 38-57]... [and] the image density to be 
recorded by the Y portion 412 of the recording head 401 can be equalized to the 
estimated density." Of course, if the density is assumed to be much higher (say 
at 200%) then one can multiply the density by Vz to reach 100%. This 
multiplication of a factor effectively rescales the amount of depositing of ink to a 
density level that is closer to the one specified in the image data. 

IV. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hickman 
(U.S. Patent No. 4,963,882) in view of Suzuki et al (U.S. Patent No. 6,036,300) and 
further in view of Semasa (U.S. Patent No. 5,418,626) 
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Semasa discloses a quantization process used in the reduction of images. 
11. Claim 10 

A method according to claim 9, whereby said mapping uses checkerboard 
quantisation, said method comprising the steps of: 

• dividing said biased image values by 2; and alternately rounding 
successive divided image values up, and down. 

• Both the Hickman and Suzuki et al references deal with error correction, but 
neither discloses a checkerboard quantizing. 

• The Semasa reference discloses a quantizer (item 4 of Fig. 5 ) and in Fig. 6b 
shows a % image of an image after having been quantized. In column 3, lines 
26-27, the description shows that figure 6b is a black and white checkerboard 
test pattern of an original image. Furthermore, in column 5, lines 39-45, Semasa 
discloses that "[i]n FIG. 1 , an image signal memory 1 temporarily stores the input 
image signal S1. An enlargement/reduction calculator circuit 2, coupled to the 
image signal memory 1 to receive the output S2 thereof, effects a weighting 
calculation at a 8-bit precision in accordance with the magnification rate 
(enlargement/reduction factor)." Furthermore, Semasa discloses in column 4, 
lines 63-67 and column 5, lines 1-5, that their invention has a "...quantizer 4 
[that] quantizes the compensated grey level Cyy...bv thresholding, for example, 
at 1 A and thereby obtains the output image signal S5 representing the quantized 
binary level 0 X Y-..[and that the] binary level Oxy is determined by : 
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This method of rounding up and down by Semasa is to allow 8-bit representation 
of numbers without having to deal with decimal places. Since all three references are in 
the art of image processing and error correction, it would be obvious to one of ordinary 
skill in the art at the time of the invention to improve Hickman's invention with nozzle 
compensation techniques as disclosed by Suzuki et al and the quantizing technique as 
disclosed by Semasa. The motivation would be to provide a method for the 
representation of decimal values without decimal places using eight binary digits and 
maintaining a constant density over an area. 

IV. Claims 1 1 and 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hickman (U.S. Patent No. 4,963,882) in view of Suzuki et al (U.S. Patent No. 
6,036,300) and further in view of Yen et al (U.S. Patent No. 5,992,962) 

The Yen et al reference discloses a print mask technique for reducing artifacts in ink jet 
printing. 

12. Claim 11 

A method according to claim 6, comprising, prior to printing the image, the sub- 
step of: 
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• halftoning the biased image values. 

• Both the Hickman and Suzuki et al references disclose error correction 
techniques, but does not explicitly disclose any techniques associated with 
halftoning. 

• The Yen et al reference discloses in column 4, lines 34-38, that their invention 
uses "...a unique print mask that... uses nozzles along the outer edges of the 
black print head to print in place of defective interior nozzles, while applying such 
techniques as halftoning techniques to smooth the transition from each printing 
pass." Furthermore, in column 5, lines 32-33, Yen et al discloses that "[t]he mask 
herein described is implemented in the control signals applied to the print head ." 
and in column 6, lines 38-39 that "[in their] invention, a halftone-like pattern is 
applied to the print mask ." 

Since all three references are in the art of printing and image correction, it 
would be obvious to one of ordinary skill in the art at the time of the invention to 
apply a halftoning technique in addition Hickman's invention. The motivation 
would be to provide further image smoothing and unevenness-correction before 
the printing process has begun. 



13. Claim 12 

A method according to claim 11, 
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• whereby, in a multi-level halftoning, process, a relationship between an 
input image value and a corresponding average halftone output value is 
adjusted in order to tune a utilisation of super-intensity printing. 

• The Hickman reference fails to disclose an adjustment mechanism between an 
input and an output value. The Suzuki reference discloses in Fig. 24 and column 
19, lines 6-12 that the process explained in the previous paragraphs (column 18, 
lines 58-67, and column 19, lines 1-5 of Suzuki et al) of density adjustment is 
controlled by gamma control units. Although Suzuki et al does disclose the 
relationship of an input value to an output value as well as the idea of super- 
intensity printing (i.e. having a maximum density of 1.5, column 18, line 26), it 
does not disclose halftoning. Neither reference discloses anything about 
halftoning. However, the tertiary reference, Yen et al, discloses the idea of 
halftoning (see rejection to claim 11 above). 

Since all three references are in the art of printing and image correction, it 
would be obvious to one of ordinary skill in the art at the time of the invention to 
apply a halftoning technique in addition Suzuki et al's input/output value 
relationship density adjustment technique to Hickman's invention. The 
motivation would be to provide a way for easier extrapolation or conversion of 
values for printing a density of higher than normal. 
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V. Claims 14-27 rejected under 35 U.S.C. 103(a) as being unpatentable over Suzuki 
et al (U.S. Patent No. 6,036,300) 

14. Claim 14 

• (a) a plurality of forming elements for forming an image according to input 
image forming signals 

• Suzuki et al discloses in column 6, lines 6-12, that w [t]he ink jet head includes a 
plurality of nozzle arrays ... and has a mechanism to selectively eject ink from the 
nozzle arrays in accordance with the image signals transmitted from an image 
processing unit..." 

• (b) memory means for storing data for said forming elements indicating the 
relative desirability of utilising said forming elements for forming an image 

• Suzuki et al discloses in Fig. 14 the structure of a printer of an embodiment of 
their invention which includes a RAM 432 and supplemental data 433. In column 
14, lines 17-23, that " [a] CCD sensor [is used to determine]... if the dots actually 
recorded and the image data to be recorded are not coincident, such a portion is 
designated as 1 and recorded in the complementary data area 433 of the RAM 
432..." The storage of a 1 is essentially used to indicate that the nozzle 
associated with printing this dot is defective and failed to print a dot when it was 
supposed to. A more complete description of the printing process can be seen in 
column 13, line 62 to column 15, line 8. 
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This process is recording the portions where a recorded dot does not 
match the image data to be recorded, which, in essence, identifies a defectively 
printed dot. It would be clear that one could, alternatively, make a record of dots 
not recorded (i.e. matching an unrecorded dot to the image data). This would 
enable easier identification of nozzles that failed to record a dot. This would be a 
matter of design depending on whether it would be necessary to strictly identify 
nozzles that are unable to deposit any ink at all. 

• (c) image processing means for computing image recording signals using 
said input image forming signals and said data stored in said memory 
means where the use of a forming element is biased using the relative 
desirability data of other forming elements. 

• Suzuki discloses in column 15, lines 4-8, that "...even when the nozzles of 
defective ink ejection exist in the X portion 41 1 of the recording head 401 . it is 
possible to record the dots corresponding to such nozzle portion by the use of 
the other nozzles in the subsequent recording process ." 

Furthermore, in column 13, a line 49-61, Suzuki explains how unprinted 
dots are made up for by printing them using a different nozzle in the print head. 
In particular, on lines 58-60, "... the dots which are not recorded by the nozzles 
X1 are recoded by the nozzles Y1 of the recording head 401 ." 



15. Claim 15 
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• (a) a plurality of forming elements for forming an image using image 
recording signals, said image according with a corresponding plurality of 
input image forming signals 

• (b) memory means for storing data for said forming elements indicating the 
relative desirability of utilising said forming elements for forming the image 

• (c) image processing means for computing said image recording signals 
using said input image forming signals and said data stored in said 
memory means, wherein the use of a particular forming element is thereby 
biased dependent upon the relative desirability data of other forming 
elements, the corresponding input image forming signal for the particular 
forming element, and a term for the particular forming element. 

• Claim 15 is almost the same as claim 14, with the addition of the dependence of 
the biasing of a particular forming element based further uppn a corresponding 
input image forming signal and a term. 

• Suzuki et al discloses in column 6, lines 6-12, that "[t]he ink jet head includes a 
plurality of nozzle arrays ... and has a mechanism to selectively eject ink from the 
nozzle arrays in accordance with the image signals transmitted from an image 
processing unit..." (as stated above in the rejection to claim 14) . The ability to 
selectively eject ink indicates that particular nozzles are activated or deactivated 
depending on the image being printed. As far as the "term" is concerned, this 
related to the effectiveness or defectiveness of a nozzle, which would be implied 
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by the storage of a "1" in the complementary storage area as stated above in the 
claim 14 rejection. 

16. Claim 16 

• (a) a plurality of forming elements for forming an image according to input 
image forming signals; 

• (b) memory means for storing data for said forming elements indicating the 
relative desirability of utilising said forming elements for forming an image; 

• (c) image signal modification means for redistributing values of said input 
image forming signal based on said data stored in said memory means so 
as to bias the use of said forming elements. 

• The first two limitations of claim 16 were addressed in the rejections to claim 14 
above. Regarding the third limitation of claim 16, it was also pointed out in the 
rejection to claim 14, that there is selective ink ejection from nozzles based on 
signals. Thus, to have other nozzle(s) compensate for a defective nozzle that did 
not eject any ink, there has to be a signal sent to the other nozzle(s) in order to 
print the dot. One example of defective nozzle compensation would be in column 
15, lines 22-35. 

17. Claim 17 

• (a) a plurality of forming elements for forming an image according to 
input image forming signals; 
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• (b) memory means for storing data for said forming elements indicating 
the relative desirability of utilising said forming elements for forming an 
image; 

• (c) image signal modification means for redistributing values of said 
input image forming signals based on said data stored in said memory 
means so as to bias the use of said forming elements, wherein the use 
of a particular one of said forming elements is thereby biased 
dependent upon the relative desirability data of other forming elements, 
a corresponding input image forming signal for the particular forming 
element, and a term for the particular forming element. 

• The first two limitations of claim 17 were addressed in the rejections to claim 
14 above. The third limitation of claim 17 is a combination of the third 
limitation of claim 15 and the third limitation of claim 16. Please see the 
rejection to those above. 

18. Claim 18 

An image recording apparatus according to claim 16 where: 

• said image signal modification means for redistributing values of said input 
image forming signals does not extend the range of said values. 

• As disclosed in the rejection to claim 16 above, the nozzle compensation 
technique is simply an ejection of a similar dot by another nozzle to compensate 
for the failure of a previous nozzle to eject a dot. It would make sense that the 
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nozzles be uniform in nature and that the amount of ink in ejected by the working 
nozzle would be the same as the defective nozzle (i.e. not eject more ink than 
needed). 

19. Claim 19 

An image recording apparatus according to claim 14 where: 

• said apparatus is a colour image recording apparatus, said plurality of 
forming elements including plural groups of forming elements respectively 
corresponding to colour components. 

• Suzuki et al discloses in column 5, lines 50-55, that their invention has an "...ink 
jet recording unit A-2 (Fig. 9) which ejects four color in materials ..." 



20. Claim 20 

An image recording apparatus according to claim 19 where: 

• said image processing means includes means for modifying the input 
image forming signals relating to a colour component based on said input 
image forming signals and based on said data indicating the relative 
desirability of utilising said forming elements relating to other colour 
components. 

• The rejection to claim 14 addressed the desirability of using another nozzle 
because of the defectiveness of a particular nozzle. Claim 20 simply adds that 
color nozzles could be used. Since the invention of Suzuki et al is capable of 
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color printing as disclosed in the rejection to claim 19 above, it would be clear 
that the nozzles being used are capable of ejecting color. 

21. Claim 21 

An image recording apparatus according to claim 16 where: 

• said apparatus is a colour image recording apparatus, said plurality of 
forming elements including plural groups of forming elements respectively 
corresponding to colour components. 

• Please see the rejections to claim 16 and claim 20. 

22. Claim 22 

An image recording apparatus according to claim 21 further comprising: 

• image processing means for modifying said redistributed input image 
forming signals relating to a colour component based on said redistributed 
input image forming signals and based on said data indicating the relative 
desirability of utilising said forming elements relating to other colour 
components. 

• The rejections to claims 14, 16 addressed the processing means based on data. 
The rejection to claim 20 and 21 above addressed the color component. 

23. Claim 23 

An image recording apparatus according to claim 16 where: 
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• said forming elements are capable of recording a "super" density being 
greater than any density recorded by said forming elements when no image 
forming signal values are redistributed by said image signal modification 
means; 

• Suzuki et al discloses in column 18, lines 18-33 the comparison of the density of 
an actual recorded dot to that of the recording (image) data. Furthermore, in 
column 18, lines 44-47, Suzuki et al discloses an example explain that "[t]he 
recording is performed at a density which is higher than the estimated density by 
10%. " This is an indication that a nozzle can print at a higher density than what 
is needed to be recorded. 

• and said image signal modification means is capable of biasing the use of 
said forming elements to record said super density. 

• Suzuki discloses in column 18, lines 53-58, that "...if the recording is performed 
each by the Y portion 412 and Z portion 412 of the recording head 401 without 
any correction, the recorded density is higher than the estimated density by 10% 
as in the case of the recording in the X portion 41 1 ." 

From previous rejections, it was known that there would be compensation 
for defective nozzles by printing dots from another nozzle. Both nozzles could be 
printing in the same portion and would both be printing 10% more density. 

24. Claim 24 

An image recording apparatus according to claim 23 where: 
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• redistribution of values of said input image forming signals is capable of 
extending the range of said values. 

• Suzuki et al discloses in column 18, lines 23-27 that "[the] recording density is 
estimated as 0.75 in a case of a printing apparatus where the maximum 
recording density becomes 1.5 when the maximum value of the image data is 
FFH, for example." This indicates that the nozzles of Suzuki et al's reference are 
able to print a variable range depending on the density of the image to be 
printed. 

25. Claim 25 

An image recording apparatus according to claim 24 further comprising: 

• image processing means for re-mapping said redistributed image forming 
signals so that the range of said values is restored to the range existing 
prior to said redistribution. 

• Suzuki et al discloses in column 18, lines 58-67 and column 19, lines 1-4, 
processing for averaging densities of X, Y, and Z printed portions so that the 
average density of the area printed is the same as the recording or image data. 
From the rejection to claim 23 above, Suzuki et al pointed out that the various 
portions printed different densities. The multiplication by a factor of 0.91 (column 
18, line 59) to the portions with the increased densities brings the density of the 
printed area down. Thus the average over the entire area having X, Y and Z 
portions is the same as the image data. 
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26. Claim 26 

An image recording apparatus according to claim 24 where: 

• said image processing means map redistributed image forming signals to 
the range existing prior to said redistribution by maintaining distinct local 
average image values for image regions with differing constant input image 
signal value. 

• This method of averaging is discussed in the rejection to claim 25 above. The X, 
Y and Z portions have differing densities, but the average for the image region is 
still "1." (Suzuki et al, column 19, lines 1-4) 

VI. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Suzuki 
et al (U.S. Patent No. 6,036,300) in view of Semasa (U.S. Patent No. 5,418,626) and 
further in view of Yen et al (U.S. Patent No. 5,992,962) 

27. Claim 27 

An image recording apparatus according to claim 26 where: 

• said image processing means map redistributed image forming signals to 
the range existing prior to said redistribution by substantially dividing 
image values by 2 and alternately rounding up and rounding down. 

• Since the Suzuki et al reference has the ability to multiply the density of the 
image data to be recorded for the various X, Y and Z portions, they could simply 
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use factors of 0.5 and 2 for alternating regions in order to accomplish the same 
job as being done according to claim 27. Furthermore, the Semasa reference 
discloses a quantizing method using rounding (see rejection to claim 10 above). 

VII. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Suzuki 
et al (U.S. Patent No. 6,036,300) in view of Semasa (U.S. Patent No. 5,418,626) and 
further in view of Yen et al (U.S. Patent No. 5,992,962) 

28. Claim 28 

An image recording apparatus according to any of claims 24 to 27 further 
comprising: 

• halftoning means which generate recording element signals so that the 
frequency of occurrence of super density recording by recording elements 
is adjusted according to halftoning parameters. 

• The Suzuki et al reference discloses that there are signals associated with the 
operation of the nozzles as mentioned in the claim 14 rejection above and super 
intensity recording as mentioned in the claim 23 rejection above. However, the 
Suzuki et al reference does not explicitly disclose that the means that generates 
these signals is halftone in nature. 

• The Semasa reference discloses halftoning, but does not explicitly disclose that 
they have some parameters that control or adjust the frequency of super-intensity 
printing. 
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The Yen et al reference discloses in column 4, lines 34-38, that their 
invention uses "...a unique print mask that. ..uses nozzles along the outer edges 
of the black print head to print in place of defective interior nozzles, while 
applying such techniques as halftoning techniques to smooth the transition from 
each printing pass." Furthermore, in column 5, lines 32-33, Yen et al discloses 
that (< [t]he mask herein described is implemented in the control signals applied to 
the print head ," and in column 6, lines 38-39 that "[in their] invention, a halftone- 
like pattern is applied to the print mask ." 

Since both the Suzuki et al and Yen et al references are in the art of the 
correction of artifacts in images, it would be obvious to one of ordinary skill in the 
art at the time of the invention to add a halftoning and masking technique as 
disclosed by Yen et al to Suzuki et al's invention. The motivation would be to 
provide more functionality to Suzuki et al's invention by allowing it to correct 
images with using masks in addition to multi-scanning. 

VIII. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Suzuki 
et al (U.S. Patent No. 6,036,300) in view of Semasa (U.S. Patent No. 5,418,626), in 
view of Yen et al (U.S. Patent No. 5,992,962) and further in view of Hines (U.S. Patent 
No. 6,034,782). 



29. Claim 29 
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An image recording apparatus according to claim 28 where: 

• said halftoning means generate recording element signals by error 
diffusion processing such that the frequency of occurrence of super 
density recording by recording elements is adjusted according to values in 
an error diffusion table. 

• As mentioned in the claim 13 above, the Hines reference discloses a method of 
using an error diffusion table for value adjustments. Since all three references 
are in the art of printing, it would be obvious to one of ordinary skill in the art at 
the time of invention to add an error diffusion table as disclosed by Hines and 
halftone masking techniques as disclosed by Yen et al to Suzuki et al's invention. 
The motivation would be to allow Suzuki et al's invention to more accurately 
correct artifacts in images. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yixing Qin whose telephone number is 703-306-4142. 
The examiner can normally be reached on M-F 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Coles can be reached on 703-305-4712. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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